This Page Is Inserted by IFW Operations 
arid is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 

• BLACKBORDERS 

• TEXT CUT OFF At TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLA^r^BD IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



L2 ANSWER 1 OF 1 CA COPYRIGHT 2003 ACS 
AN 121:253903 CA 

TI Manufacture of optically active alcohols with Pseudomonas 

IN Nikaido, Teruyuki; Kawada, Naoki 

PA Dai eel Chem, Japan 

SO Jpn. Kokai Tokkyo Koho, 11 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 06209781 A2 19940802 JP 1993-12205 19930128 <-- 

JP 3184651 B2 20010709 

JP 2001245692 A2 20010911 JP 2001-61391 20010306 

JP 3283254 B2 20020520 

PRAI JP 1992-318400 Al 19921127 C/^'%i^ ^ 0(4; 0 (l 

JP 1993-12205 A3 19930128 » ^ 

OS MARPAT 121:253903 0 HT 

AB Enantiomeric mixts. of R (CH2) mCH (OH) CH20H (I) or Me (CH2) nCH (NH2) CH20H . 

(II) 

or 



, CI, Br, I, CH20H; m^^^S; n = 0-3) are treated with cells 

prepns. of Pseudomon as , which act upon I or II to manuf. residual 
optically active ales. R(CH2)mCH(OH)CH20H or Me (CH2 ) nCH (NH2) CH20H (R, m, 

= same as above) . Thus, Pseudomonas sp. TRP-13 was shake-cultured in a 
medium contg. (RS) -1 , 2 -pro panediol, meat ext., yeast ext., polypeptone, 
and salts at 30. degree, and pH 7.2 for 48 h, centrifuged, and the cells 
were treated with (RS) -1, 2-butanediol at 30. degree, for 24 h to manuf. 



n 




NH2 




60% 

^ (R )>A , 2-butanediol with 95.4% e.e. The microbial properties of the 
Pseudomonas sp. are described. 
IC ICM C12P007-18 
ICS C12P041-00 

ICI C12P007-18, C12R001-38; C12P007-18, C12R001-40; C12P041-00, C12R001-38; 

C12P041-00, C12R001-4 0 
CC 16-5 (Fermentation and Bioindustrial Chemistry) 

ST chiral ale manuf Pseudomonas; resoln diol Pseudomonas; amino ale resoln 

Pseudomonas 
IT Ps eudomona s 

Pseudomonas putida 

(chiral ales, manuf. with Pseudomonas from racemic ales.) 
IT Resolution 

(biochem. , chiral ales, manuf. with Pseudomonas from racemic ales.) 
IT 5856-63-3P 35320-23-lP 40348-66-lP 60827-45-4P, (S) -3 -Chloro-1 , 2 - 
propanediol 66211-46-9P 70005-88-8P 108340-61-OP 130232-55-2P 
RL: BMF (Bioindustrial manufacture); BIOL (Biological study); PREP 
(Preparation) 

(chiral ales, manuf. with Pseudomonas from racemic ales.) 
IT 6810-31-7 13054-87-0 13552-31-3 16369-14-5 26171-83-5 
52340-46-2 

91049-43-3 112254-74-7 

RL: RCT (React ant) ; RACT (React ant or reagent) 

(chiral ales, manuf. with Pseudomonas from racemic ales.) 
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TI High purity prepn. of optically active alcohol(s), useful for LC*s, 
agrocliemicals, etc. - by reacting Pseudomonas microorganism on 
enantiomeric mixt. of alkyl di ol and alkylamino alcohol. 
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AB JP 06209781 A UPAB : 20011203 

Prepn. of optically active alcoliols comprises reacting a Pseudomonas 
microorganism (s) and/or its treated prod, capable of acting on a mixt. of 
enantiomers of formula (CH2) mCH0HCH20H (I) and/or CH3 (CH2) nCH {NH2) CH20H 
(11) to leave alcohols of formula (III) and/or (IV) on the enantiomer 
mixt. to obtain the alcohols (III) and/or (IV). R is H, NH2, CI, Br, I or 
-CH20H; m is 1-5; and n is 0-3. 

USE/ADVANTAGE - Provides optically active prods, typically with 
60-99% yields and 90% or higher. The obtd. alcohols are useful for liq. 
crystals and as synthetic raw materials for drugs and agrochemicals, such 
as antibiotics, antimicrobial agents, calcium antagonists and 
antituberculosis agents . 

In an example, medium comprising 1.0% of racemic 1, 2 -propanediol, 
0.1% of meat extract, 0.1% of yeat extract, 0.2% of polypeptone, 0.07% of 
KH2P04, 0.13% (NH4)2HP04 and 0.05% MnS04.7H20 and having pH of 7.2 was 
sterilised at 121 deg. C for 15 minutes on which, after cooling, 
preculture liq. of Pseudo monas sp. TRP-13 was inoculated. After 48 hr. 
culture with shaking at 30 deg. C, cells were collected by 

centrif ugation . 

Live cells were suspended in deionised water to final vol. of 25 mL. 

Then, 

500 mM of solns . of racemic alcohol, such as 1, 2-butanediol, 

1,2 , 4-butanetriol, 3 -chloro-1, 2 -propanediol , 2 -amino-l-propanol or 

3 -amino- 1, 2 -propanediol, having pH adjusted to pH 7 were prepd. 2.5 mL of 

the cell suspension, 2.5 ml of the substrate soln. and 0.05g of CaC03 

were 

mixed together and reacted with shaking at 30 deg. C in 21 -mm test tube 
for 12-24 hrs. Cells were than removed by centrifugation to obtain 
supernatant. The optical purity and yield of alcohol and its enantiomers 
were e.g. 60% and 95.4% ee, respectively, for 1 , 2 -butanediol , 93% and 
99.0% ee or higher for 1, 2 , 6-hexanetriol, 90% and 51.2% ee for 
2 -amino-l-propanol and 100% and 43.5% ee for 3 - amino -1, 2 -propanediol . The 
purity measured by HPLC. 
Dwg. 0/0 
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(54) PRODUCTION OF OPTICALLY ACTIVE ALCOHOL 

(57)Abstract 

PURPOSE: To readily obtain an optically active alcohol of high optical ^irtrf 

purity by reacting a specific microorganism belonging to the genus ' ™ 

Pseudomonas or its treated substance with an enantiomeric mixture of . . 1"-^ 

an alcohol. ^^RCCHj ji^eHGH aiJll 

CONSTITUTION: A microorganism [Pseudomonas putida TRB-2 (PERM ■ 

BP-3879) or TRB-4 (PERM BP-3880). a new microorganism TRP-13 

(PERM BP-3882) of the genus Pseudomonas, etc.] capable of acting 

on an enantiomeric mixture of an alcohol expressed by formula I or II NfH* 
[R is H. NH2, etc.; (m) is an integer of 1-5; (n) is an integer of 0-3] and • ; 

making an optically active alcohol expressed by formula ID or IV remain ^jVu-: ■/i>ii^^^^^^^ 
is made to react with the enantiomeric mixture of the alcohol iyW^^ 

xpressed by formula I or n. The microbial cell may be a live microbial 
cell, a crushed microbial cell, a microbial cell treated with acetone or a 
freeze-dried microbial cell. etc. ^^a-^. 
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imL. ^(III) XI4 (IV) X'mi:>^1X^^»Si&<07 
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I) X(4 (IV) -c-*t>Sn5Sz:{^EE^'t)07'/U3-/V' 
[{kll 



OH 

R(CHt).!HCHtC 
(III) 
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(IV) 



OH 
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R(CHi).CHCH,OH 



I 

CH.(CH,).CHCH,0H 



(I) 



(II) 



(^■^. Rl* H. NH2 > CK Br, I XliCHjCH , mttl 
~5<OS|gC, nl±0~3(OS&4::g%-t-. ) 
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im^m } 1 K*-^->^jaic:mu. ( i ) xi* 

(II) •cat?$ix5ffijt<DT/i'3— 
iB-S-ifelwf^ffl S:(III) Xl± (IV) -e«te^clx5fi:«c 

ife, &«.VM4^-ro«ia!teiS:, ^ (I) Xli (II) 

m^-Ti^an) Xl-i (IV) T'^i?$lx5A{*:iBg«:'l> 

OH NH2 



R(CH2)»CHCH>0H 
(I) 



CHsCCHO.CHCHtOH 
(II) 



C^*, Rll H, NHj, C.1, Br. I Xll-CHjOH. nJi 1 ~ 
SroEIS. nli 0 ~ 3 (OS^iSr^-r. ) 

I{k2l 

OH NHs 
R(CH,).lHCHaOH CHs(CH2).?f 



(HI) 



:;HCHiOH 

(IV) 



[000 1] 

jg&iigi-rs. $e.{wPL<ii. ^ (I) 3Z.I4 (II) -e 
f^fflU ^ (III) XII (IV) -C^fc>Six53i«:BaES:t 
li^r(0*aSife?rf^ffl$*. •5^(111) XJ± (IV) 

[0 0 0 2] 
«k3] 

OH NHs 



I 

R(CH2)=CHCH,0H 
(I) 



CH3(CH2)aCHCH»0H 
(II) 



[0003] {^^. Rli H. NHj. CI. Br. I XJl-CHj 
OH. n!(il~50S». nltO~3<DS»:«rS^-r-. ) 
[0 0 0 4] 
Ut4\ 



OH 

R(CHi).!hCH,OH 

(III) 



NHs 

ch,(ch«),!hch,oh 

(IV) 



[0 0 0 5] (^tf>^ n ttWIEi: 1^ CSftS::^^ 

■r. ) 

S;(iii) xii (IV) -e«i3$ix53t^Sttr>'u=i-yni 

[0 0 0 6] 

[Se3l5©ft?l5XV3g|^*5fl|*L J: o i:i--5BIH] tie*, 
SUIE^dll) (IV) T-«i3$H53t^et±T/t-=>- 
>'W?rSajt-f5:*i5fet LT. T/WjSf^^i^i^to l,2-v»:^->'U 
^w•o^^r{*, l-t Ko:^->^ h>'iS:^s*:^S5e:Srffi|,N-C 
^^FStcL. 3t^fifttl. 2-i;»3^-/^S^»5:^^j£(Guette 
^5. Bull. Soc. Ghira. Fr. , (11), 4217-24. 1972). S 

(Cambout, J. Am. Chem. Soc, 106, 2687-92, 198 
4). ^^y-feo—^UT^t Ko ^fSrfflV^T 1 -b Ko 
=Sr'>-2-:?'^/>'Srit7cLT (R) - 1.2-:/^':^v? 

rnkzwrnm^Y^m^"^ (s) - i,2--:f^i^^j7ir—7v^ 

j^^^iSrS*-?* (Lee J. Org. Chem., 51. 25-36. 
1986) /iif*S^9^^,j^x^^So #M¥2 -128699-S- 

•i^f^lCjSVT, (S) - \,2-'J'7i—/\'(D^^t\^X 

I, 2-y^'>'v':^->'UtA±CO^BficoaL^(^) 1,2- 

^^lco^^T 1, 2- v':^— >'H^3:-:>-:>'f^5}-v— 
^flSiSrf^ffl$-fr, 3t^^effi(OiSi^^ (S) - l,2-v';i— 
>'V5:^^^1-'5*-J£>i5^;^$tLTV^5„ Kuwaharat^ 

I I . 2 - •:h >- ^ - « $r {^ffl 
$-&T (S) - 1.2-v'^-/WS:^?|:$^5.:&j£§:^^ 
bTV>5*S (J. Mol. Catal., 60. L33-L35, 1990), V> 
•fttt (S) - \.2-'J-^-iVt^»>y)^ R*i|E(Offlij5fel3:|5 

[0 00 7] Jt^jStt h y :^->'^SlCO^^-Ctt. 1. 2. 4 
y:i-->'W4 (R) fc^.v^l4 (S) -u/i/rs 
3i;^.X-'WiSrjS7cLTsS$l{-t-5:*^(0'J;tliTandonf3, J. 
Org. Chem.. 40, 2767-9, 1983). L - J- y .^yUn — 
P> (R) - 1.2,4-y4'>'hy::i— /USr-g-fiE-ra^ffi 

(Van der Eycken^. Tetrahedron Lett.. 28, 4759-6 
0, 1987) :4S*0f>ttTV^5«O;i^-t?fo6o 1,2,6- 

^#•t^:^ h y >'W1 (S) «:SrD-j/>'i'3>'-l,5 - 

(RegeIingP>. Carbohydr. Res.. 216, 79-91, 1991), 
[0 0 0 8] Jt^?5^4 3-^^^y/-l.2 - 7* n 

/HCO-C^M*. 1*MB862- 122596-^. 1^62-122597 
|S]62-158494■§•«•4i^alC*5^^Ta><r«^^»4^^9•fe 



t^T (R) ~3-:^DD-1.2 ->^oyOi^:^— yl<5:5g 
fj:i:>'h. v^^-K^-^-:^JSlCJS-r5S!ci^«r3-^Nny 
f^fflSitT. (S) -3->^Nny/-i.2 -T'n^^i^i^ 

[000 9] ife^Stt 2 -T $ y TyU=»-yK0$!{i£tCO 

X^^6^m'r^:^m (0iJ:t(iPitre Chimia, 23, 39 
9-400, 1969). N~Ti^/U~ (R. S) 
1 -:7'i5'/-/HCTv'^-ifS:{^ffi$ii:T. (S) -2 
-T^y-l-T'^y-yuSrJg^i-^irffi (DE 24463 
20, 1$3§BS58- 198296-^) . y±^i^2-T^y-l- 

-r ^ y - 1 -T'^y-yv^r-g^^LT^t^^^SJi-^S::^!^ 

(EP 222561). fc5V^{iiS6^CN-;^7yW<^>r^- 2 

^ y - 1 y -/wTirv^- h tc^ig?:f^ffl ^-ttxjfe 

^3^S«J-r5:&& (EP 239122), y tf^fflv>-C3i;;^ 
T^v'l-^S^T^Tt^^J'f'J-rS^-ffi (BevinakattiP>, Tetrahe 
dron Asymmetry, 1, 583-6, 1990) , S—Tiy/t^—A — 
3i^/U-2-:^:^i^v^o V?: (+) -DIOP-RhCl/ttlKS: 
fflv^Ta7ci-S:fra (US 4150030) /irif;^5^eae>J^Tv^ 

[0 0 10] 2-r ^ y- 1 -:/n^^y— /ncov^T^i 

(iCS 209151), 2 -T ^ y - 1 -yn^-^y — 

'r-^i:V^m^^t. (R) -2-r^y-i-:7^nyNV 

— /^Sr^#Si±-S:frffi(Matose>. Bioorg. Chem. , 13,12 
1-130, l985);^5*ae>i^TV^5o 

lOOlllifc. 3-T ^ y -1,2 -yt2y<i^i^:^^ 
yulcoUNTlj:. 3t^^f§tt2- (6-> }>^iy-2--^:7 
^/u) t•:^^:^KS:fflV^T5t^5>#]-^-5*ffi(Arch. P 
harm.. 319, 193-5, 1986), ^ ]) V > t N,N-v^>f V 

{t^^fc^, NaH/PhCHzBr ^S/Ji^^^-fr, (S) -1- 
-2,3 -:7'nxN*Vv?;f— 

^, (R) - 3 -r^y -1,2 -':/^y<>i^yt-Mzm 

^i'^^ffi (Hsu e>. Tetrahedron Asymmetry, 1, 219-2 
0, 1990), N-T^r^/^-Dfo5V^{lL-T^=.>-e5t 
^45^9J"r«»^rffi (DE 2943444) /j: ifd^^a ^ jx-cVN^o 
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[0 0 14] i^^- K^:^J?^JS(c:JS 
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t6;^«:*-r5SSc!t4^, fc^v^ii^cDJOfaifeSr, ^ (I) 
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-s-^^ici^^^-ti:, ^#-r5S:(iii) (IV) -e^^D* 
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<Di^yt—/i-m. 1.2,4-:/^>-M;;^-— 1,2,5 — : 

i^^lyhV 1, 2, 6 >hV :t—/\^fj: ii<0 

hy;^— /UlS, Z--^ uu" \,2-:/^y<lyi^^—j\^, 
3-:/c2^- l,2-:/ny<>-v;?;^— yP/j:if<7>>'M3yy T 

3-r ^ y-1,2 
T^yryv='->'u®;65#tf btL^o *)^^ (II) T-s^ 
ix^)ryu3-/u^ UT{t2-r ^ y - 1 -t^o/nv — 
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tida) TRB-2, TRP-4, v/'a— K-^e-^JX ;^ 
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[0 0 18] 



TRB-2t5fc TRP-4« TRP-13tt 



(a) mm 



0.5^0.6 fim 
X1.5->-4. O^m 



(2) ®ffi)tt 

(3) i/^i^g^fett 

(4) l!a^(D^«t 

(5) |ft^ 

(b) ±m^^\±m 

(2) :^!?^— tf 

(3) T^y-<:7^5^^-if 

(4) ^0- K-/i-C0^^ 

(5) VPv^;^h 

(6) ffi®^jfiOil7C 

(7) aftMRU:: 

(8) «> UT~if 

(9) :7 oi^ii/U'T y ^ T ^ tf 

(10) i^z^ ^ n --:Kt^h Uy<XD±^ 

(11) uv^^-^-— e 

(12) ^n v-V055-fi? 

(13) X-Ay^/uCDlJUTi^^m 

(14) if7^><7)JP7k55^ft? 

(15) :3t7if-<>^o*07k55-«? 

(16) DNACOj!jD7K55^ft? 

(17) Tween80 (Om^i^^M 

(18) Ji>^^ y >^<^^P7k5i-fi¥ 

(19) 3%K0H tClctSSS 

(20) E^9g{c^i-5flgS 

(21) 4t:T<O^W 

(22) 37t:-eo*W 

(23) 41'Ct?(O^W 

(24) pH5.6 T-O^W 

(25) Mac~Conkey-Agar igifi-C^^^itW 

(26) SS-Agar JSifiT*<D^W 

(27) Cetrimid-Agar 

(28) fe^O*fi)c 

(29) OPx-^ h 



0. e^^-O. 8 urn 
XI. 0'-3,5/xni 



0.5/im X 
1,0-^2. 5;/ 111 
+ 



ffifn^. >i mm^. >i ffiws^. 1 



+ 
+ 
+ 



+ 



N. T. 



+ 



N. T. 



N. T. 



+ 



+ 



+ 
+ 



+ 
+ 



+ 
+ 



(5) 



1$M¥6-2 0 9 7 8 1 
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^v=i^jum + - - 

i^r/y^-®? - + N.T. 

Viy::^m + + + 

-^xsiy^ + _ _ 

y:^-i\^^.m - + -h 

L-T7t:V->^ + - - 

;^ + + N.T. 

— + ± + 

;^ 4- - _ 

-=?/uh— — — — 

d^>>'CI — >^ + _ _ 

7V + - _ 

^/Uznly^ -f - ± 

2-<5r biZ/Wn:/®^ + - N.T. 

N-T^r^/w^>'^31^^ :x - - ± 

B-m^ik + - N.T. 

+ - N.T. 

t-m^m + - N.T. 

m~}S:&ffig - + N.T. 

^31^5^/— >ru + - + 

?LS& + + + 

^^-^yv'K _ _ - 

v^/VT ^> + - N. T. 

TK^b— + - - 

i&St + N.T. + 

D--^>X>'V'K - - N.T. 

h U'/Nn — :^ _ _ — 

D-t//i-;^/W®& -■ N.T. - 

l.-^J^y—::^ - - N.T. 

v^h7=i:xK + - N.T. 

^>^:/>(ju^Wt - - - 

>^^/^r^v - + N.T. 

m->r y - - _ 

L--r>7'yW® - _ - 

hV^^^:^ - - N.T. 

-fVBSS? - + N.T. 

±y<>^>m - - + 
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n — T^Dy-?/ — /u 

N.T. : 

&.±<om^6/^itWi:^<-i^-<Omm^mm CBerge/s n 
anual of SystematicBacteriology (1986) ] (;iS<5V^T 
i^m-r^t. TRB-2. TRP-4lii>rr~ K^-:^>^ 
7^^^ (Pseudomonas putida) tlpl^StufCo TRP 

(Pseudomonas sp. ) tdJRf 5^SffiT*fo5 r t ^^^Mh^'' 

[0 0 19] ^^m^^m\^^^m^mi:mm't^fzib<om 

— /W. 1.3-:/ny<>'>?:^-yK 1, 2-:?'^5^ ^-v^;^— 
1 -:/cixnV— 2-T^/-l- 

-f^ j-')\^fi:ii(r>T)\^^^)^W. /uK. i^^^i:/ 

V^lllSifiOpH^*^*IC*^/^CaC03 /<^i:Oitel®tgs*DT*t 

[0 0 2 01 igil^'fei: LTtt«ifepH(t 3.0-10.0. » 

^L<(l4-'8. «$|faSmO-45t:. »*L<li25'- 



N.T. 
N, T. 
N. T. 
N. T. 
N. T. 
N. T. 
N. T. 
N. T. 
N. T. 
N. T. 
N, T. 



N. T. 
N. T. 
N. T. 
N. T. 
N. T. 



N. T. 
N. T. 

N. T. 
N. T. 

+ 
+ 



[0 0 2 1] (I) (II) -ei5*:)$ix^>r>'U3— 

>rU(D^*:^v^::f-7-ig;'g^^7!i^^^ (IlDXIl (IV) T*^ 
it. iSmm^t(D'^'^m\^\ S^iS^IJKtc:^ (1) X(l 

(II) xmio^ii^T/u=Ji'-/u(o=^'r>'^:t'^-m^^ 

icHlgjaL/ctc^tc, ^ (I) Xit (II) 

L. T-feh>-«ia. JS)SK1S/J^ ifOiaSSr 

[0 0 2 21 5S: (I) 3^{i (II) -C^iD$tt6T/U=i"- 

VMi^J-fiJ LTi^*D LT t ct V\ S/J^fipH 3 
--10. Jf* L< lipH5-9C0ffiHT% faaiil0-60t:. 

L.< ll20-'40t:(^ffifflT\ 1 — 120 B^Fb^^S. ^j^fi 
Tfo5V>ll#BTT*tT9o Se-Cfc^^ (I) 3^11 (I 
I) T**:>Sn5T/W3-/K?53[:-^i^^;*-^-Jg-g^i|*<D 

jsait4#(c^jpi$n<cvN;65. 1 -4oas%ssffi;i5»* u 

V\ 4fCi^^^lC|J;i:TNaOH, CaCOa, HCl. H2SO4 if -C 

[0 0 2 31 Sl5»wioTK#^figLfc^(III) XI4 
(IV) t?Sl:>$tt5it^ffif4T/W3->'KO$gffil4. SIS 
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6-209781 



[0 0 2 41 

1 0 0 2 5 1 ^mm 

'=e-^-;^ ;^t'— v/X (Pseudomonas sp. ) T R P - IS^HcO 
ttliS^m (TIBtc:*-rBtl^«i&lfeSrffiV\ Sml/ 21mni 

pHTtX^fz) . ®«:S}affi2.5ml , S«®}«2. 5ml . Ca 

CO3 O.OSgSr^g'g'L. <f>21mni^S^l=^30t:> 12'-240#r«1 



SiSffif*^^ o-^ — {Ciofc (<*>4.6 X250in 

in)o iBi;eie*Sr^ 1 fc*i- o 
[0 0 2 6] 



^)V'=i^y^ 0.5% 
^31^^ 0,3% 
B^em:^;^ 0.3% 
if- y -<:7' h V 0. 5% 

KH2PO4 0. 07% 

(NH4)2HP04 0. 13% 

MgS04 • 7H2O 0. 05% 

pH7. 2 

^ir^ l,2-:/DXN->'i/:t— 1.0% 

0.1% 

m^^-^y^ 0.1% 

7jf U K > Q. 2% 

KH2PO4 0. 07% 

(NH4)2HP04 0. 13% 

MgS04 • 7H2O 0. 05% 

pH 7. 2 
[0 0 2 71 
[Sll 

T R P - 13*^ M250n*l x CaCOa 1 % 











m w m 








mm 

(dM) 


urn* 
(%) 




(%ee) 




1 


1,2 -:^^>>»;t- 


24 


77 


60 


R 


95.4 




2 


1.2 -'O^^'i^*- ;u 


24 


147 


78 


R 


32.1 




3 


1.2.4 --r^^hu^^-wu 


12 


67 


54 


R 


>99.0 


% 


4 


1, 2. 6 -'^.^-tf > h 'J ;p 


12 


116 


93 


R 


>99.0 




5 




24 


106 


85 


S 


>99.0 


m 


6 


2 -T5 y - 1 -:fa/^y— ^ 


24 


148 


90 


R 


51.2 




7 


2-Tsy-i-r^y-jb 


24 


206 


100 


R 


24.9 




8 




24 


188 


100 


R 


43.5 



[0 0 2 8] 
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# \ 
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fit 
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[00291 a) *2KPB:;&y<>Ai; 

*1 Thermon 3000 5%:*3nimX SDS : Kt'v'^I'BS®?-^ h y ^7 A 

2. 1 in I 0 0 3 0 1 

TSK-Gel ODS80-TM : KV- M, « 4. 6 X 250iiiiii [S3l 
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0 9 7 8 1 



A 



Hi 



CO 



□ 



P 

CO 



o 



1 

I 

CNJ 



p 

CO 
CO 



I 

A 

! 

CO 



CNJ 



1 



A 

I 



CO 



CO 
CO 



p 

ID 



Qu 



I 



CO 



CO 



m 



p 

CO 
CSJ 



o 
Cu 



I 
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D 
D 

I 



CO 



in 
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? 
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D 
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I 

ft/ 
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I 



CO 



CO 
CO 



-H 



I 

In 
I 
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CO 
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o 



A 
D 

1 



I 

S 
I 

CO 



[0 0 3 1] m 

*i Ac : mtr±^/ui:m\^^^T±=^Mt 



y^^y (Pseudomonas putida) TRB— 2^lCO 

Ttrofco *t*SrS4{c:7iT't*o 
[0 0 3 21 
[^4] 
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TRB - 2» SJt250iiJI ^ CaCOa 1 % 



4 








£1 % 


? « 










(bM) 


C%) 




(%ee) 




g 


1»Z — 7^-/'>';r— 


24 


77 


60 


R 


95.4 


H 


10 


1.2 — -^^y >x3j-— ;l/ 


24 


202 


100 


R 


23. B 




11 


1, Z, 4 —7^ h y 71/ 


12 


53 


42 


R 


>99.0 




12 


1, 2. 6 — ^4=-t^ > h "J ;t— -/U 


24 


108 


87 


R 


>99.0 




13 


3— ^na-1,2 -3^0/<>5?:t-— ;U 


24 


144 


98 


S 


70. 1 


m 


14 


2 -Ti y - 1 -:^a/<y— 


24 


119 


95 


R 


>99.0 




15 




24 


124 


93 


R 


88. 0 




16 


3-7^/ -1.2 -:^P/Oi:;3r--;i/ 


24 


154 


100 


R 


82.7 




4 : 















[0 0 3 3] ^Jg0iJ17~24 $-lirfc„ S#1-53t^S14T/W=i-yU«>SiJStl^«|iL 

■^"^ T'^y (Pseudomonas putida) TRP — 4^(c:o 10 0 3 4] 



TRP-4«c S:g250iiM . CaCOs \% 





S % 






# S 








(odO 


(%) 




(%ee) 




17 


1.2 -•/^>v?*~;U 


24 


88 


68 


R 


92.7 




18 


1.2 -^>:^'>>f;^■-;^ 


24 


194 


85 


R 


9.3 




19 


1.2.4 -T'^^ h y 


12 


63 


51 


R 


>99.0 


m 


20 


1. 2. 6 — K y ;r— ;i/ 


24 


97 


73 


R 


89.6 




21 


3-^DO-l,2 -^o/<>5?:r- ;P 


24 


112 


85 


S 


90.2 


m 


22 


2-Ti ./- 1 -:^D/<y-.>i/ 


24 


154 


97 


R 


56.8 




23 


2-T$y-i-^:^y--;u 


24 


213 


97 


R 


14.6 




24 


3-T5y-1.2 -:^n/<>5?;i--;i/ 


24 


169 


99 


R 


47.2 
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